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Grant NAGW 959 supported work on studying faint galaxy populations with particular emphasis

on the evolution of the populations over cosmological fimescales and their contribution to the

near infrared background and on studies of the intm-galactic. During the 1993-1996 period, we

concentrated on the evolution of the luminosity function of galaxies in the rest frame K-band and

on the evolution of the galaxy morphology between redshifts of zero and 1.7. In analyzing the

evolution of the luminosity function, we introduced the use of the cumulative light density as a

function of absolute magnitude (c.f., Cowie and Songaila, 1993, Proc. Nat. Acad. Sci. 90, 4867).

This provides a more model independent description of the luminosity function than the more

usual parametric fits and also provides a more direct view of which class of galaxies is dominating

the light density of the Universe. We have used this method to analyze the evolution in the galaxy

properties between 0 and 1 in the Hawaii K=20 spectroscopic sample showing that while the

overall light density was a factor of roughly two larger at z=l, the average galaxy was almost a

half-magnitude fainter. The precise values depend on the assumed geometry of the Universe, but

the sense of the effect is the same irrespective of whether the geometry is flat or open. Galaxies

were shown to be in a much earlier stage of formation at z>l with many rapid star forming

galaxies present.

This work was presented at many international conferences summarized below and in a number of

major papers which are included in the summary of papers supported by the grant.

In parallel work, the studies of the IGM yielded the first measurement of extragalactic deuterium

to hydrogen ratios, the first measurement of the microwave background temperature and the first

detection of metals in the Lyman-alpha forest together with a number of related results with

NAGW 959 supporting the interpretation of these important discoveries. Presentations at

conferences and publications are summarized on the next page.



Presentations at Meetings and Conferences

During the grant period invited talks were given at the IAP meeting, First Light in the

Universe ... in Paris (July 1992), at the Neugebauer Symposium Sky Surveys: Protostars to

Protogalaxies at CalTech and at The Pontifical Academy in Rome (both Sept. 1992), at the

NORDITA workshop on Galaxy Formation in Copenhagen (May 1993), at the 37th Yamada

Conference on The Evolution of the Universe and Its Observational Quest in Tokyo (June

1993) at the Space Telescope Workshop on Emission .from Quasar Absorption Line Systems

(July 1993), at the Field Symposium on The Physics of the Interstellar Medium and the

Intergalactic Medium in Elba (June 1994), at the Herstmonceux Conference on Wide-Field

Spectroscopy and the Distant Universe in Cambridge, England (July 1994), at the Canadian

Institute for Advanced Research Meeting on Theoretical Astrophysics in Kona, HI (April

1995), and at the 186th American Astronomical Society Meeting Special Session on Quasar

Absorption Line Studies in Pittsburgh (June 1995). Numerous colloquia were also presented

at various places (CalTech, UCLA, Princeton, ESO in Munich, etc.)
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"Deuterium Abundance and Background Radiation Temperature in High Redshift Pri-
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368, 599.
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McKee, C. Heiles, and P. R. Shapiro, ASP Conf. Ser., 80, 463.
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Cowie, and E. B. Jenkins 1995, Ap. J., 450, 163.



22. "Detection of Massive Forming Galaxies at Redshifts z > 1," L. L. Cowie, E. M. Hu,

and A. Songaila 1995, Nature, 377, 603.

23. "Hawaii 167 and Q0059-2735: Heavily Dust-Enshrouded Young QSOs," E. Egami,

F. Iwamuro, T. Maihara, S. Oya, and L. L. Cowie 1995, A. J., in press.


